In this study, nuclei with more than 10 grains are considered to be "labeled" one s.
The uptake of 3H-thymidine into nuclei of muscle cells and interstitial cells in very young rats is abundant but becomes scarce within 3 weeks. The labeling index of heart muscle cell was 7.8-8.8% (av. 8.3%) on the 2nd day after birth , 2.8 -5.6% (av. 4.2%) on the 7th day, 0.6-1.6% (av. 1.1%) on the 14th day , and 0.1 0.2% (av. 0.15%) on the 21st day. The labeling index of interstitial cell was 9.2 -10.4% (av. 9.8%) on the 2nd day, 3.8-7.2% (av. 5.5%) on the 7th day , 3.0-3.6% (av. 3.3%) on the 14th day, and 0.8-1.2% (av. 1.0%) on the 21st day (Table 1 and Fig. 10 ). Grain counts on the 2nd day ranged fcom 10 to 45 in muscle cell nuclei and 10 to 30 in interstitial cell nuclei (Table 2) .
DISCUSSION
Undoubtedly 3H-thymidine is incorporated into nuclei of heart muscle cells and of interstitial cells in young rats. Rumyantsev4 has made quite a similar observa tion in autoradiographic studies on DNA synthesis of heart muscle of rats during embryonal and postnatal growth. He has stated that there are labeled nulcei of heart muscle until the 17th postnatal day. He has also reported that practically no muscle cell nuclei incorporating 3H-thymidine are found in the normal myocardium of adult mice and frogs.5 In this study, labeled nuclei of heart muscle cells and mitosis of heart muscle cells with concomitant uptake of 3H-thymidine were found even on the 21st day after birth.
The problem is whether all these incorporated cell nuclei lead to mitosis or not. Pelts has mentioned that non-mitotic incorporation of 3H-thymidine into DNA may occur in so-called non-dividing tissues of adult animals. Sandritter and his associates7.8 have reported evidence of polyploidisation of a large number of muscle nuclei in the hypertrophic human hearts in cytophotometric measurements. Our results of determination of DNA contents of heart muscle cells, however, do not agree with those obtained by previous investigators and show that the DNA content is same in each nucleus, regardless of difference of the kind of cells and heart weight.2,9 Then, it seems to be more probable that all labeled cell nuclei lead to mitosis.
Furthermore, a new method was devised10 to determine DNA synthetic time and mitotic time from these autoradiographic technique. The DNA synthetic time and mitotic time were quite compatible with those estimated from cell count1 and mitosis.3 It is believed that the incorporation of 3H-thymidine into cell nuclei is preparing for mitosis. 
Autoradiographic
Studies on Heart Muscle in Rats 9 Fig. 5 . Section of the myocardium of a 2-week-old rat showing 2 adjacent heart muscle cell nuclei with 3H-thymidine incorporation. Though these nuclei appear to be ones soon after nuclear division, these are independent each other, since the incorporation and nuclear division cannot occur within 4 hours. Section of the myocardium of a 3-week-old rat showing the incorporation of 3H thymidine into heart muscle cell nucleus.
Studies on Heart Muscle in Rats 11 Fig. 7 . Section of the myocardium of a 3-week-old rat showing heart muscle cell nucleus in mitotic state with concomitant 9H-thymidinc incorporation.
12
R. Sasaki et al. Fig. 8 . Section of the myocardium of 2-week-old rat showing interstitial cell nucleus in mitotic state with concomitant 3H-thymidine incorporation.
Autoradiographic
Studies on Heart Muscle in Rats 13 Fig. 9 . Section of the myocardium of 3-week-old rat showing the incorporation of 3H thymidine into interstitial cell nucleus.
